Approximations to the non-interacting kinetic energy Ts [ρ], which take the form of semilocal analytic expressions are collected. They are grouped according to the quantities on which they explicitly depend. Additionally, the approximations for quantities related to Ts[ρ] (kinetic potential and non-additive kinetic energy), for which the analytic expressions for the "parent" approximation for the functional Ts[ρ] are unknown, are also given.
• b = 2 6π 2 1/3 -a conversion factor.
• Capital T -integrated kinetic energy.
• Small t -kinetic-energy density per volume unit.
The analytic expressions of the non-interacting kinetic-energy functionals T s [ρ] will be given for the spin-compensated case (ρ ↑ = ρ ↓ ). For spin-polarized electron densities, the corresponding expression for T s [ρ ↑ , ρ ↓ ] can be easily obtained by applying the extension formula of Oliver and Perdew:
The labels used for the approximations reflect the name given by the authors, the most common convention used in the literature, or the names of the authors.
Known exact functionals
For two types of systems, the exact analytic form of T s [ρ] is known:
• Thomas and Fermi:
The Thomas-Fermi functional 2,3 is exact for the homogeneous electron gas. Applying it for inhomogeneous systems leads to an approximation known as the Thomas-Fermi functional or the local density approximation (LDA) functional.
• von Weizsäcker: This functional is exact for one-electron and spin-compensated two-electron systems.
Applying it for other systems leads to an approximation known as the von Weizsäcker functional.
Local density approximation -LDA
The label LDA is sometimes used in a more general way for any approximation which depends solely on the electron density like the TF functional [Eq. (16.2.2)]. In addition to TF, a few such functionals were proposed in the literature.
GaussianLDA Lee and Parr:
Note that the coefficient 3π/2 
where c 1 = 3.2372 and c 2 = 0.00196. It was constructed following the "conjointness conjecture" 7 applied to the ZLP 8 approximation for the exchange-correlation energy. Note that in Eq. (9) 
Gradient expansion approximation -GEAn
The gradient expansion approximation (GEA) until the nth order:
where only the terms for i even are non-zero. The analytical form of the terms up to i = 6 have been derived:
(16.4.8) 
Generalized gradient approximation -GGA
The general form of GGA functionals reads
where F (s) is the so-called enhancement factor. 
respectively. A large group of approximations in the GGA family were constructed following the "conjointness conjecture" of Lee, Lee, and Parr 7 according to which the enhancement factor of an exchange GGA functional can be used (with possible reoptimization of the free coefficients) for the kinetic energy. The following convention is used for labeling the conjoint functionals: if not only the analytic form but also the free coefficients are the same as in the exchange functional, then the functional is called conjoint X, where X stands for the name of the "parent" exchange functional. In the case of reoptimization of the coefficients, the standard convention applies (see Sec. 16.1).
TFλW The functionals in this family differ only in the value of the constant λ:
(16.5.18) GEA0 and GEA2 correspond to λ = 0 and 1/9, respectively. Other values of λ were proposed in the literature, e.g., λ = 1.290/9 (modified 2nd order gradient expansion proposed by Lee et 
The coefficients in front of the third terms in OL1 and OL2 were inverted in the original paper of Ou-Yang and Levy (caption of 
This is the enhancement factor of the exchange functional mPBE of Adamo and Barone 36 refitted for the kinetic energy. Three approximations (n = 2, 3, and 4) of the above general form were considered in Ref. 35 . The coefficients C (n) i and a (n) are given in Table 16 .1. This is the enhancement factor of the exchange functional xFit of Lacks and Gordon.
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Conjoint PBE Perdew et al.:
where κ = 0.804 and µ = 0.21951. This is the enhancement factor of the exchange functional PBE of Perdew, Burke, and Ernzerhof. 
where 
N -and r-dependent approximations
In the approximations collected below, the analytic expressions for the kinetic energy depend explicitly not only on ρ (and its derivatives) but also on the number of electrons N and/or on the position (i.e., distance r from the nucleus). The r-dependent expressions are applicable only for mono-atomic systems. 
